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[57] 



ABSTRACT 



A flexible heat pad for heat transfer to a person's limb. 
The pad consists of a fabric (preferably cotton) enve- 
lope enclosing a load of cereal grains, preferably oats. 
Preferably, the water content of the oat is precisely 
monitored to remain within the 9 to 14% range by 
weight of the oat total weight. The quantity of oat 
grains inside the cotton envelope must be such as to 
provide even oat distribution within the cotton enve- 
lope enclosure, after deformation, whereby localized 
grain! ess pockets within the pad enclosure are substan- 
tially prevented. The pad is pre-heated for about two 
minutes inside a micro-wave oven, at full power setting, 
before use. Thermal inertia of the oat thereafter allows 
continuous heat diffusion to the limb for about half an 
hour. The pad may alternately be put into the freezer 
for at least four to six hours, to thereafter diffuse cold 
to the swollen limb part of a mammal. 

4 Claims, No Drawings 
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of biological effects of electromagnetic fields", Charles 
THERMOTHERAPEUTIC PAD POLK editor, CRC Press, Boca Raton Fla. [1986]. 

Chemical steam packs are of the disposable type, l.e. 
FIELD OF THE INVENTION they can be used only once. Their cost is accordingly 

This invention relates to flexible pad devices that 5 to ***** P** such as the 

continuously release stored heat or cold, for a set dura. **^-f* pads and the gel pads Moreover, the 
tion, onto a mammal (human or animal) body Hmb. d( f gc * rcact " v f **e*t made the sealed pouch is cnti- 
. . ' 3 cal m order not to overheat the pouch— indeed, some 

BACKGROUND OF THE INVENTION cases of bodily injuries have been reported a few years 

other thin^ they also have cosmetic use for opening Gel type heat pads have a tendency to burst if the 
thepor«ofthesto,a*m^ „ prc hcating period exceeds the recommended time per- 

tologjcal uses. This is achieved by promoting blood iod , The margin f or error is very small, as is indeed 
circulation through the limbs against which the heat candidly reported in the specification of the two above- 
transfer device is applied. noted gel-type U.S. patents. A burst pad becomes un- 
The effects of localized thermal transfer to bodily reusable, and may further constitute a safety hazard, 
parts with these known thermal transfer devices is well 20 Moreover, gel pads tend to produce a so-called "moist" 
documented in the art Such heat transfer devices in- heat, which may not be desirable for everybody, 
elude: Mineral-based heat transfer pads have other draw- 
(a) the simple hot water-filled bag, or conversely, the backs. Because of the extremely low water content of 
ice pack filled with water ice; the granular mineral occur between the mineral gran- 
CD) electric blankets, which include insulated, multi- 25 ules as the flexible pad is repeatedly bent to fit around 
layered, flexible sheets, and a heat cell embedded the various limb parts. Eventually, these granules ac- 
within the sheets and generating continuous heat cordingly become powdery (i.e., their granulometry 
upon plugging the electric wire thereof in an elec- progressively decreases), so that they may come to 
trical wall plug; escape from the pad through the porous envelope wall. 

(c) chemical steam packs, which generate heat upon 3° Moreover, mineral materials such as sand define gran- 
unsealing the pack, thus enabling exothermic oxy- ules each having relatively sharp external edges; such 
dation of the air-responsive, reactive chemical sharp edges are certainly uncomfortable to the skin as 
agent within the pack, for a period of about half an they indirectly come in contact therewith through the 
hour— they are used e.g. by alpine skiers inside P** 1 envelope wall. Also, because the granulometry of 
their hand gloves; see for example U.S. Pat, No. 35 san ^ smaU » nas **** found DV ^ee pres- 
3,874,504 to Verakas; en* joint inventors that the granular material pressure 

(d) mineral-filled heat pads, with a flexible envelope load-induced movement within the pad envelope and 
enclosing granular mineral material (usually sand consequent distributive flow therein tend to easily gen- 
or vulcanite); the pad is pre-heated in an oven be- An ? rate P«*ets within the pad envelope, 
fore use, to enable slow diffusion of beat absorbed 40 I ? 1 other w ° Tds > ms i t f ad n of 1 thc ^ anula f natenal desir- 
by the mineral crystals-see for example interna- abty spreadmg equally all along the enclosure of the pad 
tional patent application No PCT/EP90/00785 envelope. wiD <f*d to gather at the two oppo- 
published on Nov. 29, 1990 in the name of Herbert * tc ^1^! P^^^^^^^.^ 
Hans WAGNER; intermediate section thereof (that is, the mam pad 

(e) gel-based thermal packs, with an envelope enclos- 45 ^T^i ? C **** J"? * * 
ing a gel-state materia] lhaving a substantial water ? 00tllfid) WlU ^stantially free from any heat-releas- 
contend associated with a 5*££S 232 T IT^'T^T^^ 
this core including for example propylene glyco ° P? °T ^ ^ of ™» abut ^ 
and formaldehyde (to extend the ? overall thermal ^ agamSt 0DC an0thcr) ' *» mcffiacnCy ' 

range of the gel-state of the material before reach- OBJECTS OF THE INVENTION 

S f ^i^^f J!f^^ £ ^SSt m S> ™ e of ** *• therefore to provide a 

Pat Nos. 4,488,552 issued Dec JUWto Mi- fcennal-transfer device, that will attempt to overcome 

S£* •"SffTO^ 5? £ f'^ 64 l T drawbacks outlined in the preceedmg background 

May 1, 1990 to Jack Frost Laboratories inc.; these 55 of ^ invention paragraph 

thermal packs .release stored beat slowly, after More specifically, an important object of the inven- 
bemgpre.heatedforawhilemanoven,as with the tion is to provide a heat- or cold-transfer pad, made 
mineral-filled^eat pads, supra. solely from purely "natural" components. 

These prior art heat transfer devices, although effec- Another important object of the invention is that the 
ove, have a number of drawbacks. The electric blan- 60 heat transfer pad includes granular material of such 
kets, for one, generate magnetic fields. Currently, there granulometry, water content and pouch loading vol- 
is considerable controversy as to whether or not long ume, that well distributed flow of the granular material 
exposure of biological tissues to high levels of electro- (ie., good shape retention) inside the pad envelope is 
magnetic fields is linked to cancerous cell development. consistently achieved after each bending action on the 
Extensive studies on the interaction of electric fields 65 pad, without the formation of substantial empty grain- 
with living matter have brought concerns to the scien- less pockets therewithin. 

tific community as to the health hazards associated with A general object of the invention is to provide such a 
electric blankets. See for example the "CRC Handbook heat-transfer device, of inexpensive make, of reusable 
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niture, of safe handling, and of quick and simple grain granulometry, are carefully selected in such a way 
method of use. is to provide even oat distributive flow within the cot- 

Other objects of the invention include: that the pad be ton envelope enclosure, after deformation, whereby 
resistant to heat-induced bursting; that the pad envelope localized grainiest pocket are substantially prevented, 
be made from s thermally insulated material whereby 5 In one embodiment, a pad with a one kilogram oat filler 
direct, health-safe application of the pad on the skin is load is to be preheated for one to two minutes inside a 
enabled; and that the present thermotherapeutic pad be micro-wave oven, before use. Thermal inertia of the oat 
both of high thermal inertia and high moisture inertia. allows heat diffusion for about half an hour. That same 
summary hf THP imvpntthn pad may alternately be put in the freezer for four to six 

SUMMARY OF THE INVENTION , 0 hours, to thereafter diffuse stored cold to a swollen limb 

Accordingly with the objects of the invention, there part 
is d i sclosed a thermotherapeutic pad for use in soothing The oat used in the pad is pre-prepared as follows, 
mammal body limbs, comprising an envelope, made First, oat is stored inside a conventional gram elevator, 
from a flexible, smooth, porous, thermally conductive where approximately 13 to 16% by weight. At this 
sheet material, and a granular material, enclosed within 15 water content ratio, moisture inertia is relatively small, 
said envelope; wherein said granular material consists of ie. that the oat grains will quickly respond to a varia- 
grains of cereals, said grains of cereal being character- tion in water content upon variation of the ambient air 
ized by a high moisture inertia as well as by a high humidity level. The oat grains are then trimmed, to 
thermal inertia. eradicate biological contaminants, and screened, to 

Preferably, said grains of cereals have a water con- 20 remove inorganic contaminants, whereby the oat grains 
tent set to range between approximately 9 and 14% by will be able to maintain their natural features for a long 
weight of the cereal grains. Profitably, said cereal grain period of time. The oat grains are then dryed inside a 
water content ranges more particularly between 10 and drying tank, with propane gas, so as to lower their 
1 1 % by weight; advantageously, said grain cereal is oat; water content to at least 13 or 14% by weight; prefera- 
most preferably, said oat grain water content has a 25 bly, there is further dry-beating, to bring down still 
substantially constant value of approximately 10.5% by further the water content, down to 12, more preferably 
weight. 11, and down to about 9% by weight, although the ideal 

Profitably, said envelope sheet material is cotton, the setting has been found to be of about 10,5% of water 
cotton sheet defining a peripheral stitch line circum- content. This can take a number of days of constant 
scribing the enclosure defined by said envelope. Prefer- 30 heat-drying. 

ably then, said cotton enclosure, wherein the envelope Below 10,5% by weight of oat water content, the 
enclosure defines a smooth continuous inner surface thermal pad becomes hot very rapidly, a concern for 
whereby free distributive grain flow within the pad burning the skin. Below 9% by weight of water content, 
envelope is not hampered during pad flexing. Most the cost for further drying of the oat becomes probibi- 
preferably, all of said oat grains define a substantially 35 live, and moreover, granular grinding (and associated 
constant, set granulometry, said grain granulometry problems as outlined in the Background of the invention 
being specifically selected to enable free distributive paragraph) becomes a concern, 
flow of grains within said pad envelope during repeated It has been discovered by the present joint inventors 
pad flexing, while positively preventing the formation that unexpected high performance in the heat transfer 
of grainless pockets inside the pad envelope enclosure, 40 features of the present thermal pad was achieved, where 
at the elbowed portions of the flexed thermal pad. oat water content was set at the selected range from 

The invention also concerns a method of use of a 10.5 to 11%. This unexpected performance is linked to 
flexible thermotherapeutic pad, said pad of the type the important jump i.e. increase in moisture inertia lev- 
including a cotton-like envelope and a cereal grain ma- els, gained as the oat water content decreases, starting 
terial enclosed within said envelope, said method in- 45 from approximately 14 or 13.S, down to the spectacu- 
cluding the following steps: (a) submitting said pad to a larly high moisture level inertia value reached at the 
thermal stress selected from the group comprising: heat- 10,5 to 1 1 % range. With such high inertia values, even 
ing the pad inside a micro-wave oven for a period of if ambient air humidity level is relatively high, the oat 
time sufficient to enable non-burning heat diffusion, grain will be extremely resistant to change (i.e. to in- 
heating the pad inside a convection oven with the pad 50 crease) in their water content; indeed, it will take sev- 
covered with an aluminum protective sheet for the same eral days for the oat grain at a 10,5% water content to 
corresponding duration, or freezing the pad inside a only slightly increase their water content, even in a 
freezer for a duration sufficient to enable the pad to very moist air environment 

diffuse non-burning cold for an appreciable time; (b) Of course, the oat pad will have to be stored in a dry 
applying the pad against a body limb part to be soothed; 55 long-term the low water content of the oat grains, 
(c) flexing the pad arcuately around said body limb part, As the water content decreases still further below the 
whereby free distributive flow of said cereal grains 10.5% mark, problems gather: the drying costs become 
occur within said pad envelope without substantial progressively higher and higher, some grinding action 
grainless pocket formation there within. of the granular material occurs thus altering the care- 

deta,ih, £?ss onof ™ e " sawjss&iaiTLe: 

ground of the invention paragraph (supra) accumulate. 

The flexible heat pad for heal transfer to a person's The present joint inventors have determined that below 

limb consists of a fabric envelope enclosing a load of 9% of water content or so for the grain oats, the eflfi- 

ccreal grains, preferably oats. The water content of the 65 ciency of manufacturing operations was substantially 

oat is preferably precisely monitored to remain between decreasing. 

9 and 14% by weight of the oat total weight. The quan- For the constituting material of the present thermal 

tity of oat grains inside the cotton envelope, and the oat pad porous, and is very smooth and thus comfortable to 
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the skin. (This is why it is the preferred material for also have the shape of a wine-bottle receiving pouch, 
baby's diapers). The cotton envelope wall should be for cooling white wine before serving. Or, for example, 
relatively thick— although not too thick, otherwise a still another embodiment would include a cotton pad 
water barrier would undesirably be established (the oat divided into a number of separate pockets or "cells", 
grains must be allowed to "breath"). One example of a 5 each cell being separated from the adjacent cells by 
functional thermal pad according to the invention in- stitch lines; each cell includes a cereal grain filling not in 
eludes a cotton envelope having a density of about 6 communication with that of the other cells; such a pad 
ounces per square yard, the cotton envelope enclosing a would be particularly advantageous for body regions 
load of approximately one kilogram of cereal (prefera- having right-angle portions, e.g. shoulder areas, so that 
bjy oat) grains. The cotton envelope is made from a 10 the pad could intimately follow the body contours, 
tingle cotton sheet, bent in two and stitched at its pe* In any of these embodiments, the thermal transfer 
ripheral edge. The stitch lines are most preferably ori- features remain the same, namely: upon freezing the oat 
ented to the outside of the present thermal pad, so as not grains, there is soothing of bursitis, migraines, ankle 
to hamper in any way the free, smooth, distributive flow twist, body fever, tendinitis; and upon heating the oat 
of granular oat material, this distributive grain flow 15 grains, there is soothing of muscular pains, belly aches, 
being responsive to the repeated flexing of the thermal arthritis, arthrosis, neck stiffness, tendinitis, bursitis, or 
pad around the limb parts to be soothed. for simply relaxing. 

Acceptable envelope materials other than cotton The present thermal pad must remain dry at all times 
would include flannel, GORTEX (a trademark) (a sheet (it will loose its advantageous features if soaked in water 
material which allows one-way breathing i.e. from the 20 for some period of time). 

inside to the outside of the pad only, linen, or the like It is understood that cereal grains have a natural 
fabric materials, provided these material can withstand moisture content which is very low. 
a micro-wave radiative environment. The envelope I claim: 

material should be a material which will thermally insu- L A thermotherapeutic pad for use in soothing mam- 
late the body part skin surface from the high thermal 25 mal body limbs, comprising an envelope, made from a 
inertia inner pad cereal grain filling, to prevent any flexible, smooth, porous, thermally conductive sheet 
burning" sensation at the time of contact; specifically material, and a granular material exclusively of any free 
undesirable surface materials in this respect are metallic liquid, said granular material being enclosed within and 
surfaces and the like materials having low specific heat retained by said envelope; wherein said granular mate- 
Ktios. 30 rial consists of grains of cereals, said grains of cereal 

Oat grains are preferred, because each grain has a being unsaturated and unbound to one another and 
smooth, generally ovoidal surface that will be most having a water content ranging between 10 and 11% by 
comfortable to the skin, as the grain-filled pad is rolled weight of the cereal grains, said grain cereal being oat; 
over and maintained in contact with the limb to be whereby free distributive flow thereof within said en ve- 
soothed. Oat grain are further almost odorless, when 35 lope during pad flexing conformingly against a body 
heated. The type of cereals envisioned, other than the limb is enabled, said grains of cereal being characterized 
preferred oats, include: barley, wheat, buckwheat, rice by a high moisture inertia as well as by a high thermal 
and corn. However, compared to oat grains: inertia; wherein said envelope sheet material is cotton, 

(a) corn undesirably releases noticeable odours, when the cotton sheet defining a peripheral stitch line circum- 
heated (yet has the advantage of being particularly 40 scribing the enclosure defined by said envelope, 
lightweight compared to the other grain cereals); 2. A thermotherapeutic pad as defined in claim 1, 

(b) wheat grains are undesirably rough-surfaced, or wherein said cotton sheet stitch line is oriented out- 
knurled; and wardly from said envelope enclosure, wherein said 

(c) buckwheat grains undesirably have some sharp envelope enclosure defines a smooth inner surface 
edges- 45 whereby free distributive grain flow within the pad 

The loading volume of oat grains inside the cotton envelope is not hampered during pad flexing, 
the flexibility of the pad. A too small volume brings 3, A thermotherapeutic pad as defined in claim 2, 
about grainless pockets inside the pad, which therefore wherein all of said oat grains define a substantially con- 
reduce the efficiency of the thermal transfer properties stant, set granulometry, said grain granulometry being 
of the present thermal pad. 50 specifically selected to enable free distributive flow of 

The present thermal pad preferred method of pre- grains within said pad envelope during repeated pad 
heating the one kg load of oat grains in the thermal pad flexing, while positively preventing the formation of 
(the corresponding 6-ounce per square yard cotton grainless pockets inside the pad envelope enclosure, at 
envelope is '•micro-wave i transparent") is through a the elbowed portions of the flexed thermal pad; said 
micro-wave oven (at maximum setting, for one to two 55 grain granulometry remaining substantially constant 
minutes). However, conventional convection-type throughout use, even after repeated pad flexings. 
ovens are not excluded; but then, the cotton pad should 4. A method of use of a flexible thermotherapeutic 
be surrounded with an aluminum sheath, to prevent pad, said pad including a cotton-like envelope and a 
alteration of the cotton during heating. cereal grain material exclusively of any free liquid en- 

The thermal pad could alternately have various 60 closed within and retained by said envelope, said cereal 
shapes, including the shape of a slipper, of a shirt or grain material being unsaturated and unbound to one 
trouser, or of any garment or indeed any type of padded another whereby free distributive flow thereof within 
furniture ox padded structure. Race horses may have said envelope during pad flexing is enabled, said grains 
to articulation of their legs soothed (in case of sweffing of cereal being of the type having high thermal inertia 
inflammation) by leg pads surrounding the leg section, 65 as well as high moisture inertia, and the granulometry of 
these leg pad being filled with oat grains according to said granular material remaining substantially constant 
the present invention, these oat pads being pre-chilled even after repeated pad flexing, said method including 
inside the freezer for a number of hours. The pad could the following steps: 
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(a) submitting said pad to a thermal stress selected 
from the group comprising: heating the pad inside 
a micro- wave oven for a period of time sufficient to 
enable the cereal grains to reach a high tempera- 
ture short of a skin-burning temperature, heating 5 
the pad inside a convection oven with the pad 
covered with an aluminum protective sheet for a 
corresponding time period, or freezing the pad 
inside a freezer for a period of time sufficient to 



8 

enable the grain cereals to reach a subfreezing 
temperature short of a skin-burning temperature; 

(b) applying the pad against a mammal limb part to be 
soothed; 

(c) flexing the pad arcuately around said body limb 
part, whereby free distributive flow of said cereal 
grains occur within said pad envelope without 
substantial grainless pocket formation therewithin. 

• * * » • 
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